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INTRODUCTION

Project Team

The office of Daniel, Mann, Johnson & Mendenhall (DMJM) working with NASA Ames

Research Center at Moffett Field, has requested Page & Turnbull to develop Re-Use

Guidelines for Hangar One.  Page & Turnbull’s research has been conducted with the

assistance of NASA project managers, facility managers, building officials, and the Fire

Marshall office, as well as project managers from the Moffett Field office of DMJM.

Purpose

Re-Use Guidelines for several buildings within the designated historic district at Moffett

Field have been completed by others.  These guidelines establish parameters for

rehabilitation work and building reuse. Page & Turnbull has been directed by DMJM to

evaluate the historic fabric of Hangar One, respond to code deficiencies within the context

of the historic building code, and develop Re-Use Guidelines for Hangar One in light of the

historically significant nature of the structure and its context.

Methodology

The following Re-Use Guidelines are informed by several sources including historical

information and plans supplied by DMJM, with Sheri Williams as project manager, site visits

performed by Page & Turnbull in Spring of 2001, as well as visits to the Moffett Field

Museum and San Francisco Public Library.  Background information was obtained from a

1998 report citing code deficiencies at Hangar One by Dan Kaiser, of S.A.I.C., and Don

Folsom, of Bechtel National, Inc., and a preliminary survey of Hangar One produced by

DMJM in June of 2000.  In addition, interviews were conducted with Don Folsom, Trish

Morrissey from the NASA Building Department, Michael Makinen, Historic Preservation

Officer with NASA, Will Fierro of the Fire Marshall’s office, Carol Henderson of the

Moffett Museum, and Dave Ferguson, the NASA facilities manager at Hangar One.
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BUILDING SUMMARY

Description

Air ship hangars were first introduced by the British, French, German and Italians before

WWI.  Constructed occasionally on water but generally on land, these lightweight steel-

framed structures were designed to house and maintain large air ships such as the zeppelins.

In the United States, the large steel or wood trussed structures were generally very tall and

long, but quite narrow producing an elongated arched shape.  Most hangars had huge

interiors (to accommodate the air ships), often with side aisles which housed research

workshops and administrative offices.  America’s first air ship hangar was built in 1921 in

Lakehurst, New Jersey.1

In an effort to identify hangar types, the writers have applied terms found in a report by the

United States Air Force, Historical and Architectural Overview of Military Aircraft Hangars. In this

report, hangars are separated into principal material divisions based into their primary

structural materials (steel, wood, or concrete).  Because the large majority of military hangars

are steel, this division is further divided into truss, girder, and long-span joint subdivisions.

Hangar type is determined by the form of the structural cross section over the hangar bay

(gable, gambrel, etc.).  Hangar One at Moffett Field is framed of steel which was popular due

in part to its strength-to-weight ratio.  Steel can also be readily fabricated with individual

members that can be assembled into trusses that span long distances, and these are easily

transported.2  Hangar One is a steel,

truss, arched hangar type according to

military terminology.

 The former naval base at Sunnyvale

contains many different building types,

though the most outstanding is Hangar

One, designed and built by the Navy

Department, Bureau of Yards and

Docks in 1932. Its construction

preceded the other buildings located on

                                               
1 Douglas Botting, The Giant Airships-The Epic of Flight. (Alexandria, VA: Time-Life Books, 1980).
2 Website: http://www.fas.org/man/dod-101/usaf/docs/webster, accessed 4/10/01.

Aerial view of Hangar One from the west, c. 1940.
Source: Moffett Field Historical Society.
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the base, which date from 1933.  Hangar One is a true landmark: a colossal structure

marking the land and skyline.  The hangar is 1,133 feet long, 308 feet wide, and 198 feet

high. By comparison, hangars housing commercial aircraft in the early 1930s were about

thirty to fifty feet high and seldom had a footprint exceeding 200 feet in plan dimension.

The hangar exhibits many character

defining features including its Streamline

Moderne form, industrial exterior skin,

‘clam shell’ doors, strip windows, and

exposed interior framework, as well as

the original light fixtures and dirigible tie-

downs. Architecturally, Hangar One

mimics the form of the dirigibles it once

housed, while the Streamline Moderne

rounded shape reflects the architectural

style of the time period.  In 1932,

Streamline Moderne was a prevalent

phase within the Art Deco movement.

Streamline Moderne emphasized

horizontal aspects of design and was

characterized by curved end walls,

rounded corners, and flush windows. The

hangar is set on a rectangular shaped

floor plan with the hangar doors forming

the rounded shape. The exterior skin of the structure utilized an innovative, fire-resistant

material for the time period, galbestos.  Most of the exterior is composed of Galbestos, a

corrugated sheet steel plate containing asbestos.  Large hangar doors run the full height of

both ends of the building.  These ‘clam shell’ or ‘orange peel’ doors form a half-dome shape

when closed and retract back when opened. The doors are run on wheels set in tracks;

electric motors power the wheels. Four rows of window bands (which appear flush with the

skin of the building) are located on both the eastern and western façade.  The interior of the

hangar reveals the method of construction; three hinged steel truss arches cross the space

and bracing stabilizes the framing.  The framework is interlaced with catwalks for access to

the upper areas.  Two elevators (only one still exists, albeit in an altered state) were installed

Aerial view of Hangar One c. 1940s. Source: Moffett Field
Historical Society.

Streamline Moderne design was also applied to other forms,
illustrated for example, in the Pennsylvania Streamline diesel.
Source:  www.geocities.com/soho/2066/frames.html
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Postcard showing the dirigible arriving at Hangar One, c. 1934.
Source:  Stanley A. Piltz, San Francisco, California.

at the midpoint of the hangar for access to the upper areas.   Two and three story offices and

workshops line the east and west perimeter of the hangar.  These workshops were integral to

the operation and maintenance of the dirigibles and much of these rooms still exist. Other

character-defining features still existing are the ‘explosion-proof’ light fixtures manufactured

by Westinghouse, Style 1082, and the dirigible tie-downs encased in the original concrete

floor.

History

The Naval Air Station at Sunnyvale, California, which will be the home of
the USS Macon, will be, on its completion, the most modern and
completely equipped airship base in the world, and by its central location
on the Pacific Coast and the favorable climatic conditions in the vicinity
will permit the full utilization of the Macon as an effective arm of the
United States Fleet.
            - Newsletter, Bureau of Aeronautics, Navy Department-June 1933

The creation of Moffett Field and

Hangar One is  linked to the birth

of a new period in American

aviation, the Lighter-Than-Air

(LTA) era, which began with an

idea 70 years ago.  Germany had

found success in using giant

airships for scouting purposes

during World War I, and the

United States did not want to be

left behind.3 As the United States became concerned about the security of its lengthy coast

lines, dirigibles became an essential component of the Navy Department. The Navy’s early

use of the LTA craft may be traced back to the Civil War.  Union forces used hydrogen filled

balloons with attached baskets for aerial reconnaissance missions.  Dirigibles were more

effective than balloons, able to observe large areas of land and sea longer than any other

aircraft at the time.

                                               
3 Website: http://history.acusd.edu/gen/Uspics/moffett/60thhtml, accessed 4/10/01
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In support of the dirigible program, a chain of airship mooring and docking stations was

constructed across the country, one on the east coast (Lakehurst), one in the Midwest

(Akron) and one on the west Coast (NAS Sunnyvale). Hangar One at Moffett Field was

constructed for the Navy in order to house Lighter-Than-Air (LTA) craft. In the 1920-30s,

dirigibles, along with sea planes and surface craft, would provide the best protection against

submarines.  Unfortunately, America’s airships (Shenandoah, Akron and Macon) were plagued

by disaster and all met violent ends. Their role as a viable form of defense was short-lived

and was quickly succeeded by the 'propeller' and followed by the ‘faster-than-sound’ eras of

aircraft.

In 1929, the Navy department authorized construction of two large dirigibles, (rigid airships)

named USS Akron and USS Macon, that were to be the nucleus of the modern air force. The

Navy began searching for a west coast base for these airships. Contributing to this search

was Laura Thane Whipple, a local real estate agent who was selling a ranch in Sunnyvale at

this time.  She recalled an article indicating the need for a ‘metropolitan area’ dirigible base

on the west coast.  Mrs. Whipple alerted representatives of the Bay Area Chamber of

Commerce and state politicians who began the campaign for a base.  Competition was

heated throughout the nation, particularly with the city of San Diego which offered Camp

Kearny for $1.  Santa Clara, San Mateo, San Francisco, and Alameda counties collaborated to

raise support and funds.  They eventually raised $470,000 to buy 1,000 acres of the Posolmi

Rancho, believed to be the last intact land grant in California. In February of 1931, President

Herbert Hoover signed a bill authorizing the acceptance of 1000 acres of land between

Sunnyvale and Mountain View.  The land was sold to the government for $1, in order to

match San Diego’s deal.   The new base would bring much needed jobs and income to

Northern California.

The first building constructed at the

base was Hangar One, which was to

become the new home for the dirigible

Macon, the largest aircraft in the world

at the time. Although intended to house

the USS Macon, the hangar’s eight acres

of clear floor space was designed

ultimately to house airships of nearly

U.S. Navy dirigible, USS Macon, c 1933. Source: Moffett
Field Historical Society.
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twice the volume of USS Macon.  The Macon completed its maiden voyage across the United

States to Sunnyvale, arriving with much fanfare on October 15, 1933 after a 70-hour flight

from Lakehurst, New Jersey.  The Macon was housed and maintained in Hangar One. The

eastern side of the hangar had large doorways which opened to accommodate entry of the

small airplanes, the Sparrowhawks.  The Macon carried four Sparrowhawk fighter planes in a

hangar bay fitted within the dirigible and one additional Sparrowhawk on an eternal perch.

The planes were designed for scouting, as well as for the protection of the ship.  They were

routinely launched and recovered in flight by an ingenious trapeze device that allowed the

planes to be lowered into the sky and, later, raised into the belly of the Macon.

Tragically, eight days before the establishment of Naval Air Squadron (NAS) Sunnyvale,

Macon’s sister ship, Akron, crashed with the loss of all hands, including Admiral William A.

Moffett.  On May 17, 1933, the facility landing field was renamed Moffett Field in honor of

the admiral.  On February 12, 1935, the Macon shared the same fate as the Akron, crashing

into the water off of Pt. Sur, California.  Only two people were killed, but it marked the end

for the new base and its huge hangar.  Government officials began to doubt the worth of

such vehicles and deemed them obsolete.  In 1935, the facility was turned over to the Army

for use as a primary training center.

From 1935 until 1942, the base remained under

Army control.  During this time, the base became

the home for the 82nd Army Observation and the

9th Airbase Material squadrons.  A few years later,

the base changed over to the West Coast training

center for the Army Air Corps, the predecessor to

the U.S. Air Force.  After December of 1941 and

with the bombing of Pearl Harbor, the site

reverted to a naval base. The Navy reestablished

NAS Moffett Field on April 16, 1942.  Although

intended primarily as a LTA training base, NAS

Moffett Field provided training to transport and

patrol squadrons.

During the post war years the base became a

major Naval Air Transport Service Squadron Center. Hangars Two and Three were

1935 Army Air Corps planes demonstrating the
immense size of Hangar One. Source: Moffett Field
Historical Society.
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constructed in 1942 across the airfield and are now part of the historic district.  The base

moved into the jet age and extended Moffett Field’s landing strips and modified its hangars.

During the Korean Conflict in 1950, Moffett housed the first night jet fighter in the service.

More support buildings and landing facilities were built during this time period. The base

transferred use once more, shifting occupation by jet fighters to becoming the home of the

Navy’s first land-based anti-submarine patrol aircraft, the Orion Hunter.  These planes

would become a common sight at Moffett Field for the next 30 years. During the 1970s, the

base became the headquarters of the Commander Patrol Wings, U.S. Pacific Fleet,

responsible for patrolling 93 million square miles of ocean from Alaska to Hawaii.

Operations continued until the Navy officially closed Moffett Field in July 1, 1994 and the

base continued operations under control of NASA.

Construction

Once the land was purchased by the Navy, construction at Moffett Field commenced

immediately.  The first structure built was Hangar One completed in 1932 at a cost of $2.25

million.  Hangar One was taller than all the buildings in the South Bay except one, the Bank

of America tower in San Jose.  The size of Hangar One is slightly smaller than the hangar in

Akron Ohio, although the design is almost identical.

Construction of Hangar One required

about 8,200 tons of structural steel and

about 8½ acres of concrete floor.4  The

roof is constructed of wood planking

sheathed with Galbestos, a corrugated

sheet steel plate containing asbestos,

which also covers most of the exterior of

the hangar.

The hangar was constructed using an

innovative building tool; a huge timber

traveler mounted on eight 50-ton

                                               
4 Navy Department Newsletter, United States Naval Air Station at Sunnyvale, CA. No. 305 (Bureau of
Aeronautics, 1933).

Ariel view during construction of Hangar One.  Construction
was accelerated with the use of the traveler, seen near the center
of the photo. Source: Moffett Field Historical Society.
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railroad flatcars running on three parallel railroad tracks.  Weighing 500 tons, standing 194

feet high and mounting three stiff-leg derricks, the traveler enabled the installation of a

complete 72-foot-long bay assembly, consisting of an arched truss, bracing, roof members

and catwalks, totaling some 350 tons of steel, in as little as three and one-half days.5  This

traveler was set perpendicular to the walls of the hangar and moved north to south allowing

more efficient construction of the hangar framework.  The building is divided into three

separate sections of truss and framework, with expansion joints running through the entire

arched profile.  The truss and sheathing is supported at ground level on a 2-½ foot wide

concrete wall in turn is supported by continuous concrete footings.  Tunnels used for steam

pipes, helium deflation pipes and other service systems were installed in the concrete

foundation.

The ‘clam-shell’ doors have two

independent leaves weighing about 500

tons each, which run on a curved track.

Each leaf moves at approximately

twelve feet per minute and takes about

12 minutes to fully open.  One leaf is

operated at a time by a 250 horse power

rack and pinion motor.6

Two standard gauge railroad tracks,

spaced 80 feet part, were installed

through the hangar and extended

beyond it at both ends for nearly a half

mile, terminating at the two mooring

circles. Outside the hangar, a massive

9-story mooring mast was installed

which allowed the dirigibles to be

secured by the nose of the ship and led

                                               
5 History & Heritage Committee-San Francisco Section of American Society of Civil Engineers,
Historic Civil Engineering Landmarks (San Francisco, CA: Pacific Gas & Electric, 1977).
6 Navy Department Newsletter, United States Naval Air Station at Sunnyvale, CA. No. 305 (Bureau of
Aeronautics, 1933)

Macon being led into the hangar on railroad tracks by the
mooring mast, c. 1930s  Source: Moffett Field Historical
Society.

Hangar One in 1932, close to completion. Source: Moffett
Field Historical Society.



R E - U S E  G U I D E L I N E S H A N G A R  O N E
M O F F E T T  F I E L D ,  C A L I F O R N I A

-10-                                                                                                         P A G E  &  T U R N B U L L

Interior of Hangar One, close to completion. Source: Moffett
Field Historical Society.

into the hangar. The mooring mast moved along the railroad tracks and facilitated the

transport of the ship into the hangar.

The interior of the hangar was designed to

house workshops, storage spaces, and

special auxiliary apparatuses such as an air-

conditioned storage vault for spare gas

cells.  Today this storage vault is referred to

as the Cork Room, the walls being encased

in roughly six inches of cork with oak

flooring.  Upon completion of the hangar

structure in 1932, extensive service systems

such as electrical lighting and power

systems were installed.

The engineers in charge of the project were:

Rear Admiral A.L. Parsons, Chief of the Bureau of Docks and Yards, designer

Lieutenant Commander E.L. Marshall, officer-in-charge of construction.

Ernest L. Wolf assisted as associated civil engineer.

Contractors were:

Raymond Concrete Company  (General Site Grading, Railroad Track and Hangar

Foundations)

Wallace Bridge and Structural Steel Company  (Hangar Super Structure)

Siems Helmers, Inc.  (Hangar Coverings)

E.C. Nichols  ( Hangar Lights and Power System)

Otis Elevator Company  (Elevator)

As Hangar One has been occupied by many different military units, the rooms have been

frequently altered for different uses.  It has been difficult, therefore, to determine the original

layout of rooms in the hangar. According to a 1932 heating plan executed by the U.S. Navy,

Bureau of Yards and Docks, the original rooms are as follows:
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First Floor

East

Operations Office

Rigid Air Ship Riggers

Ground Gear

West

Joiner Shop

Plating

Machine Shop

Fabric Shop

Inspection & Testing Lab

Instrument Shop

Office Space

Structural Wire and Netting Shop

Metal Shop

Aircraft Engine Over-Haul Shop

There were six sliding doors on each side which provided access to different double story

workshops on the first floor.  Some of these sliding doors remain today. In 1932, two

elevators were installed to carry one or two persons to the top of the hangar. Moving on

tracks placed against the truss, the elevator car maintained a vertical position, adapting to the

curve of the hangar along the way.  Installed at the very top of the hangar, in the center,

were crane cabs which allowed workers to descend down near the top of the dirigible and

work on the exterior. Currently, many additional single story rooms are present which have

been added in the center of the hangar, probably dating from the 1970’s.

Second Floor

An original office space on the southwest end of the hangar remains. During WWII, many

second story rooms were added on the west side of the structure. Today, half of these rooms

have been removed, but some remain on the northern portion of the west side.  The east

side of the hangar seems to have undergone more additions and changes to its first, second
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and third stories. Many second story offices were added, also during WWII.  In late 1930s or

early 1940s, the hollow clay tile walls were constructed to house offices.

Third Floor

The third story contains the ‘Cork Room’, which was constructed in the 1930s along the east

side of the hangar.  The specialized room was used for maintenance and repair of the

dirigible gas cells. The air conditioned room is insulated with six inches of cork and has a

track mounted the length of the ceiling with hooks to hang the cells, for drying purposes.

This is the most important surviving room in the hanger with physical evidence of the past

‘Lighter -Than-Air’ age. Constructed at the top of the third floor framework were wooden

cantilevered cradles which were used to hold mechanical parts for the dirigible during

maintenance.
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NATIONAL REGISTER

National Register of Historic Places, Historic District

In February of 1994, the United States Naval Air Station, Sunnyvale was nominated a

Historic District by the National Park Service (National Register of Historic Places).  Hangar

One has been determined eligible for nomination to the National Register of Historic Places

by the US Navy, in consultation with the California State Historic Preservation Officer.

Other designations include induction as a Naval Historical Landmark, a California Historic

Civil Engineering Landmark by the San Francisco Section, American Society of Civil

Engineers.7

As Hangar One is part of the a historic district as determined by the National Register of

Historic Places, specific standards should be followed when rehabilitating or altering the

structure.  Any alterations to the significant character-defining features should be

approached carefully and sensitively, following the Secretary of the Interior’s Standards for

Rehabilitation. The Secretary of the Interior’s Standards for Rehabilitation are as follows:

1. A property will be used as it was historically or be given a new use that requires minimal

change to its distinctive materials, features, spaces, and spatial relationships.

2. The historic character of a property will be retained and preserved.  The removal of

distinctive materials or alterations of features, spaces, and spatial relationships that

characterize a property will be avoided.

3. Each property will be recognized as a physical record of its time, place and use.

Changes that create a false sense of historical development, such as adding conjectural

features or elements from other historic properties, will not be undertaken.

4. Changes to a property that have acquired historic significance in their own right will be

retained and preserved.

5. Distinctive materials, features, finishes, and construction techniques or examples of

craftsmanship that characterize a property will be preserved.

6. Deteriorated historic features will be repaired rather than replaced.  Where the severity

of deterioration requires replacement of a distinctive features, the new feature will match

                                               
7 Bonnie Bamburg, National Register of Historic Places Nomination for United States Naval Air
Station Sunnyvale, CA-Historic District.  (San Jose: Urban Programmers, [1991]) p.2.
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the old in design, color, texture, and where possible, materials.   Replacement of missing

features will be substantiated by documentary and physical evidence.

7. Chemical or physical treatments, if appropriate, will be undertaken using the gentlest

means possible.  Treatments that cause damage to historic materials will not be used.

8. Archeological resources will be protected and preserved in place.  If such resources must

be disturbed, mitigation measures will be undertaken.

9. New additions, exterior alterations, or related new construction will not destroy historic

materials, features, and spatial relationships that characterize the property.  The new

work shall be differentiated from the old and will be compatible with the historic

materials, features, size, scale and proportion, and massing to protect the integrity of the

property and its environment.

10. New additions and adjacent or related new construction will be undertaken in such a

manner that, if removed in the future, the essential form and integrity of the historic

property and its environment would be unimpaired.

Significance

Although Hangar One is presently included as part of the U.S. Naval Air Station at Moffett

field - Central Historic District, the hangar is also individually eligible for listing on the

National Register of Historic Places.  As a contributing building to a Historic District, the Hangar

is entitled to the same benefits and protection as an individually listed property on the

National Register, namely:

1. Recognition that the property is of significance to the Nation, State and Community

2. Property is eligible to use the State Historic Building Code

3. Federal or federally assisted projects are subject to Section 106 Review (Section 106 of

the National Historic Preservation Act of 1966 requires that Federal agencies allow the

Advisory Council on Historic Preservation an opportunity to comment on all projects

affecting historic properties either listed in or determined eligible for listing in the

National Register.)

4. Property is eligible for Federal Tax Credits

5. Property is qualified for Federal grants for historic preservation, when funds are

available

Should the Hangar become listed individually on the National Register, or be recognized as a

National Historic Landmark (nationally significant historic places that possess exceptional

value or quality in illustrating the heritage of the United States), greater prestige would be
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placed on the historic importance of the building.  The unique historic features would be

highlighted and set apart from the context of the Central Historic District.  The protection

afforded the building, however, would remain as it is with the current designation within the

Historic District.

According to the National Register historic resources must be significant at the local, state, or

national level under one or more of the following criteria:

A. Criterion A (Event): Buildings that are associated with events that have made a
significant contribution to the broad patterns of our history;

B. Criterion B (Person): Buildings that are associated with the lives of persons
significant in our past;

C. Criterion C (Design/Construction): Buildings that embody the distinctive
characteristics of a type, period or method of construction, or that represent the
work of a master; and

D. Criterion D (Information Potential): Buildings that have yielded, or may be
likely to yield, information important in prehistory or history.

The National Register criteria under which this site would be eligible are Criterion A

[Patterns of Events - Military] and, Criterion C [Design/Construction].  In regard to

Criterion A, a case can be made that Hangar One has made a significant contribution to

naval history.  Hangar One housed the Macon, one of three Navy dirigibles (others were

located on the East Coast and Midwest) in the United States.  These dirigibles were a viable

form of defense in the early 1900s before the ‘propeller’ military era.  In regard to Criterion

C, Hangar One meets this criterion as it embodies the distinctive characteristics of a type and

method of construction. Hangar One is a distinctive 20th century building type, designed to

hold the dirigible.  This new mode of transportation and modern form of defense in the

1920-30s necessitated a new building type, the dirigible hangar, with a very wide, tall clear

span space. Various hangars had been built previously to house airplanes, but air ship

hangars to house dirigibles were a new phenomena in the 1920-30s.  Therefore, Hangar One

can be considered a new building type during the early 1900s. The Streamline Moderne

form, the ‘clam-shell’ doors and exterior galbestos skin are distinctive characteristics of a

1930s hangar type. The method of construction utilized for Hangar One is significant for its

contribution to engineering, employing the use of a traveler in its construction.  Also

applicable in regards to the method of construction is the size of Hangar One, its enormous
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dimensions contribute to the significance of the structure. At the time of its construction, it

contained the largest clear span for an enclosed structure in the United States.

Hangar One has been distinguished as a Civil Engineering Landmark according to the

documents, “Historic Civil Engineering Landmarks of San Francisco and Northern

California,” by the San Francisco Section of the American Society of Civil Engineers

(ASCE).   ASCE has determined the hangar significant for a number of reasons, including

the sheer size of the structure and the construction technique.  The use of a timber traveler

in the construction process, has also been deemed significant especially as a distinct

departure form prior methods of air dock construction.

Period of Significance

The period of significance is determined by a link to an important event or person, design or

construction features, or information potential that deem the property important.  The

period of significance for Hangar One at Moffett Field are the years from its construction in

1932 to the end of WWII in 1945. This time period characterizes the initial construction and

use by the Navy, and ends with the use as an army base during WWII in 1945.
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BUILDING EXTERIOR AND SITE

Significant Zones

The hangar’s immense size and unique shape make an impression on the skyline perceivable

from any corner of Moffett Field and indeed for miles along the adjoining Highway 101.

This exterior shape is widely identifiable and has become symbolic of Moffett Field.

The curvilinear profile may be described by the upper roof portion, the side paneled section,

and the lower paneled portion.  The roof portion is black in color, whereas the side and

lower galbestos corrugated panels are painted grey in color.  Regularly spaced steel framed

strip window bands line the side and lower portion of the elevation depicting the bay width

of the interior truss sections.  The glazing type varies at the strip windows, with rippled wire

glass appearing in the lower bands and a corrugated textured wire glass occurring in the

upper level bands.  These portions of the exterior have been altered slightly over the

building’s history, mostly at the lower first and second floor levels where access and

ventilation was required.

The North and South end hangar doors appear to be in original condition with perhaps only

minor alterations at the closure strip between the ‘clam shell’ doors.

The vicinity around the Hangar is mostly paved and consists of parking, an access road, and

an airstrip to the east of the hangar. To the south and east of the hangar within the exterior

concrete paving are zones of metal tie-down rings embedded in roughly a 10 foot x 10 foot

grid pattern.  These do not exist to the north and west sides of the hangar where new street

paving has been installed.  A drainage grate original to the building surrounds the entire

hangar and remains intact.  Air-control towers and warehouses that once served Hangar

One, remain on the east side, about 50 feet from the hangar.  Miscellaneous utility

warehouses, sheds, and electrical equipment crowd the west side of the building.  These have

been place randomly with little regard to the exterior aesthetics of the site.  Very little

landscaping exists near the hangar.  The only relief from the concrete paving is a 10 foot

strip of lawn along the east side between the hangar and the road.

Significant Features and Elements

The significant exterior features include:

Streamline Moderne form

North and South end hangar doors

Galbestos corrugated panels



R E - U S E  G U I D E L I N E S H A N G A R  O N E
M O F F E T T  F I E L D ,  C A L I F O R N I A

-18-                                                                                                         P A G E  &  T U R N B U L L

Metal strip windows

Metal and glass tilt doors (now propped permanently in the open position)

Metal drainage grate

Metal tie-down rings

Air-control towers
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BUILDING INTERIOR

Assessment of Interior Significance

The interior of Hangar One remains today a voluminous and structurally impressive space.

The framework is nearly entirely exposed to the main interior space.  The lower two to three

story base, approximately 40 feet wide, is the only obscured portion of the structure filled in

by original and new building volumes.  Although historically the hangar has kept the high

bay zone clear for aircraft, recent construction (post 1950’s) has departed from this by

occupying the middle area with modular one story classroom and office structures.  These

buildings located at the northern half of the building have blocked access and views to the

north end of the building and hampered the overall perception of space in the hangar.

Nearly all of the interior building areas have been altered over the years and, with the

exception of the Moffett Museum at the west side, are no longer in use.  The condition of

these spaces varies from fair to poor condition.

There are a few remaining interior spaces and pieces of construction that do remain from

the period of significance which are of merit.  Those include, but are not necessarily limited

to, the following:

‘Cork Room’

Wooden cantilevered cradles over ‘Cork Room’

Operations Office and other office space on the east and west sides of the hangar

Selective stairs leading to office spaces and observation areas

Transformer Rooms

Toilets # 1 and # 6

Metal walls and sliding doors enclosing original shop areas

Elevator cab and structure (east side cab missing)

Crane cabs along top portion of truss

Mechanics breakroom at top of structure

Explosion proof light fixtures, original hangar light fixtures and light switch boxes

Drainage grate

Dirigible tie-downs and tracks embedded in concrete floor

The entirety of the truss structure, framework, catwalks, metal decks, concrete base walls,

and foundation is original.  A steam tunnel running in the east/west direction of the hangar,



R E - U S E  G U I D E L I N E S H A N G A R  O N E
M O F F E T T  F I E L D ,  C A L I F O R N I A

-20-                                                                                                         P A G E  &  T U R N B U L L

between Column Lines Seven and Eight, is also original to the building.  The tunnel

connects Hangar One to the boiler room in Building Ten.

A Survey of Important Features and Historical Significance Diagrams for the building

are included in Appendices B, C, and D.
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SAFETY/STABILITY

Foreword

Hangar One is a Type V, Non-Rated Building constructed in 1932.  The hangar was built

with the express purpose of housing and maintaining the dirigible, USS Macon, hence its large

size.  It is 385,290 S.F. in total area (209,035 S.F. in the high bay area).  The hangar is 198' in

height and 308’ in width.  The hangar was used only two years to house the USS Macon, due

to the premature demise of the Macon in 1935.  Its use as a hangar, however, continued

through September 1997, housing various other airships, jets and air fleets.

In 1994, when the Naval operations at Moffett Field ceased, NASA took control over the

operations and the Naval Air Reserve Santa Clara was established and moved into Hangar

One.  When the Naval Air Reserve moved out in 1997, Hangar One’s use as a hangar was

discontinued and other uses for the structure were considered.  Currently, the Moffett Field

Historical Society is located at the west perimeter of the hangar.  The section of the building

north of Column Line 7 is closed to the public due to hazardous materials exposure.  The

perimeter of the building has abandoned office space in the state of disrepair.  Access to all

rooms is strictly controlled, with the exception of 7 rooms occupied by the Moffett Field

Historical Society on the west side of the hangar, and 2 rooms on the east side used for

special event production.

Outside groups have expressed interest in renting the hangar for short-term events such as

large dinners and temporary exhibitions.  Recent events have ranged in size from 900 to as

high as 7,800 in attendance.  In addition, the California Air and Space Center is interested in

making Hangar One its permanent home, thus transforming Hangar One into a mix-use

occupancy containing public assembly, retail and restaurant, and exhibition space.

It is the change in use that has sparked concern in the hangar’s code deficiencies with regard

to Life Safety Issues.  Two reports detailing code deficiencies have been produced as a result

of this concern.  One was produced by Dan Kaiser, of S.A.I.C., and Don Folsom, of Bechtel

National, Inc., on June 28, 1999.  The basis for this code analysis was the 1994 UBC, which

has since been replaced by the 1998 UBC.  The other was a preliminary survey produced by

DMJM in June of 2000.  Near the top of these concerns is Hangar One’s lack of adequate

and sufficient access and egress paths.  Another concern revolves around the immense size

of the hangar.  The large size of the hangar, both in height and square footage, far exceeds
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the maximum allowed in the 1998 California Building Code, thus exceeding code limitations

regarding the maximum travel distance to an exit. Other code deficiencies include

construction type, accessibility and various safety hazards.

Hangar One, often referred to as the “crown jewel” of Moffett Field, is held in high regard

by NASA. Its historic significance is respected and there is a strong desire to make necessary

repairs to the building in order to halt the current deterioration of the building. It is NASA’ s

desire not only to bring life back to the hangar through its re-use, but to do so without

endangering the historically significant fabric of the building.

With this in mind, NASA, through DMJM, has requested Page & Turnbull evaluate the code

deficiencies of Hangar One within the context of the State Historic Building Code.

The following Code Issues Matrix presents a list of issues, with regard to building use, that

are in conflict with the 1998 California Building Code.  These issues are addressed in terms

of short-term and long-term use of the building.  Included in the matrix, are “Proposed

Modifications” that have been discussed in the reports referenced above as well as in

meetings Page & Turnbull has had with DMJM and NASA building officials.  Comments

and recommendations of the two reports are also included as part of the matrix.  Each issue

contains a response by Page & Turnbull with respect to the historical significance of Hangar

One as well as the State Historic Building Code.

Finally, it is important to note that the 1998 California Building Code is intended for new

construction.  The code should be used as a guideline to develop an equivalent level of safety

for Hangar One, as prescribed by the code, while preserving its historical integrity.  When

strict adherence to the code leads to destroying the historic fabric of the hangar, alternative

solutions should be employed as long as the level of safety is not compromised.
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CODE ISSUES MATRIX

Issue Existing Conditions Proposed Modifications Previous Recommendations Page & Turnbull Response State Historic Building Code
Building

Construction
Type

• Type V, Non-Rated Building.
• Several of the Post-WWII office areas

are sprinklered.

Short-term:
• None

Long-term:
• Make modifications as required by

Building Officials.

Kaiser & Folsom Report:
• Removal of all wood frame structures within the

hangar.
• Applied fireproofing material per Table 6-A to

elevation of 25’ above the highest roof deck.
• Reconstruct offices and classrooms as Type 1

Fire-Rated construction.

DMJM:
• Identify alternative methods of achieving code-

compliance for fire-resistive construction
through substitution of traditional fireproofing
with non-traditional coatings or alternate
configurations of sprinkler systems.

• All new construction will meet the requirements
of the Uniform Building Code.

• Hangar One to remain Type V, Non-Rated
Construction.

• Removal of altered office space and Post-WWII
construction.

• Preservation of selected rooms and wall
assemblies with historical merit.

• Provide all new construction with Type I, Fire-
Rated construction.

• Enable new construction to be reversible
without impact to historic fabric.

8-803 Continued use of existing nonstructural
historic materials not meeting regular code
requirements allowed, provided that public
health and life-safety hazards are mitigated,
as approved by the enforcing agency.

8-402 Fire resistance requirement for existing
exterior walls and existing opening
protection may be satisfied when an
automatic fire-extinguishing system
designed for exposure protection is
installed.

8-403 Existing nonconforming materials used in
interior wall and finishes may be surfaced
with an approved fire retardant to increase
the rating of the natural finish to within
reasonable proximity of the required
rating.  Exception:  When an approved
automatic sprinkler system is provided throughout
the building, existing finishes need not be fire
retardant.

8-408 Wooden roof materials allowed where fire
resistance is required if treated with fire-
retardant treatments to achieve an
equivalence to a Class C fire-resistive
rating, or as otherwise permitted on a case-
by-case basis.

8-409 Every historical building which cannot be
made to conform to the construction
requirements specified in the regular code
for the occupancy or use, and which
constitutes a distinct fire hazard shall be
deemed to be in compliance if provided
with an approved automatic fire-
extinguishing system.

Structure • Construction is steel, wood, concrete
and transite with a metal roof covering
on the main hangar.

Seismic evaluation by Rutherford &
Chekene, December 1984:
• Almost all of the members were

determined to be adequate, stress was
below the allowable limit assumed at
the time.

• Two places need reinforcing: the top
of the arches and the connection at
the lower pin where the arch connects
to the “A” frame.

Short-term:
• None

Long-term:
• Dependent on updated Structural

Survey.

DMJM:
• Upgrade of the 1984 Seismic Report based on

prevailing code.
• New report to consider wind factor due to

building height and site conditions.
• New interior construction should be self-

supporting and seismically compliant to current
code.

• Make the existing Hangar One structure
seismically safe by strengthening and adding
lateral bracing of the structure.

• Recommend that the structural strength of the
building be thoroughly evaluated by structural
engineer with expertise in historic structures.

• Structural upgrades limited to correct unsafe
conditions and should be sensitive to the
original structure.

• New Non-historical additions and alterations to
comply with current code.  These shall be
structurally independent and reversible from the
original structure.

8-102 Work to remedy the building shall be
limited to the correction of the unsafe (life-
threatening) conditions, and it shall not be
required to bring the entire building in
compliance with regular code.

8-703 Every structure or portion of a structure to
be evaluated for structural capacity under
this code shall be surveyed for structural
conditions by an architect or engineer
knowledgeable in historical structures.  The
survey shall document deterioration or
signs of distress.

8-705 Where no distress is evident, and a
complete load path is present, the structure



Hangar One
Moffett Federal Air Field, California

Page & Turnbull
Code Issues Matrix /Page  2

Issue Existing Conditions Proposed Modifications Previous Recommendations Page & Turnbull Response State Historic Building Code
Structure
(con’t.)

may be assumed adequate by having
withstood the test of time if anticipated
dead and live loads will not exceed those
historically present. Any unsafe conditions
in the lateral-load-resisting system shall be
corrected, or alternative resistance shall be
provided.

8-706 The forces used to evaluate the structure
for resistance to wind and seismic loads
need not exceed 0.75 times the seismic
forces prescribed in the 1995 edition of the
CBC.  Reasonably equivalent standards may
be used on a case-by-case basis when
approved by the authority having
jurisdiction.

Electrical,
Plumbing,
Mechanical

Mechanical:
• There are no fire dampers installed in

the ductwork .

Electrical:
• According to the DMJM Preliminary

Survey, the Electrical System is
marginally under-rated for load
assumptions.  A more in-depth
electrical survey is needed.

• Unsafe, open wiring in some areas,
thus creating unsafe conditions.

Plumbing:
• The building has insufficient sanitary

facilities.

Mechanical:
• New HVAC planned.

Electrical:
DMJM Preliminary Survey ( p. 14):
• No electrical conditions that would

prevent the re-use of Hangar one as a
public building.

• It is assumed that up-grades will be
required.

• Existing electrical will be able to
handle upcoming needs with minimal
upgrades.

Plumbing:
Short-term:
• Needs met through portable facilities.

Mechanical:
DMJM:
• All new penetrations through hangar skin to be

carefully planned and approved by NASA and
the California State Historical Preservation
Office (SHPO).

Electrical:
Kaiser & Folsom:
Grounding needs to be upgraded.

Plumbing:
Kaiser & Folsom:
Provide minimum facilities for each occupancy, as
required by Appendix C 94 UPC and Chapter 29
UBC

Survey existing systems to identify any safety
deficiencies that could lead to a fire.
The mechanical, electrical and plumbing systems
which do not contribute to the historic character
should be removed if they create a life/safety
hazard.
• Design new exposed equipment and feeds to

integrate with the building’s industrial
vocabulary.  New equipment should be
understood as new construction.

• New penetrations through hangar skin to be
carefully planned and approved by NASA and
SHPO.

• Investigate use of tunnel for possible placement
of mechanical, plumbing equipment.

• Add sufficient plumbing fixtures to bring
Hangar into compliance employing space
planning that is sensitive to the historic plan of
the hangar.

• Historic explosion-proof light fixtures attached
the main structure to remain.

• Explosion-proof light fixtures in the Cork
Room to remain.

• Preserve, if feasible, original light fixtures hung
from hangar structure.

• Historic electrical outlet receptacles to remain.
• Preserve historic restrooms, see Diagram A.

8-901 Historic buildings are exempted from
compliance with energy conservation
standards.  New appliances or equipment
will be code compliant.

8-902 Ventilation systems shall be installed so
that no safety hazard is created.

8-902, 8-903, 8-904:  For Mechanical, Plumbing
and Electrical, the SHBC states, “Existing systems
which do not, in the opinion of the enforcing
agency, constitute a safety hazard may remain in
use.  The enforcing agency may approve any
alternative to these regulations which achieves
reasonably equivalent life safety.”

8-903 New, non-historic materials shall be code
compliant.  The enforcing agency shall
accept alternative materials which do not
create a safety hazard where their use is
necessary to maintain the historical integrity
of the building.

8-904 Where an equipment grounding conductor
does not exist and, in the opinion of the
enforcing agency, it is impracticable to
connect an equipment grounding
conductor to the grounding electrode
system, receptacle convenience outlets may
remain the non-grounding type.  Receptacle
outlet spacing and other related distance
requirements shall be waived or modified if
determined to be impracticable by the
enforcing agency.

Fire/Life Safety
Allowable

Height
Maximum allowable height is 40’, Hangar
One is 194' in height.  Maximum allowable
stories for Hangar is 1, for the Office areas,
it is two.

The existing building will remain 194’ high,
exceeding the maximum allowed per UBC
Table 6-A.

Kaiser & Folsom:
There are no exceptions that may be used to increase
the allowed height of the building, a waiver would be
required for this item.

• Reference SHBC 8-302.5 to obtain height
waiver.

• Exceptional height of Hangar One is an integral
part of the historic character of the building.

8-302.5 The maximum height and number of
stories of a historical building shall not
be limited because of construction type,
provided such height or number of
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Issue Existing Conditions Proposed Modifications Previous Recommendations Page & Turnbull Response State Historic Building Code
stories does not exceed that of its
designated historical design.

Access & Egress • Maximum travel distance for
unsprinklered building is 200 ft.

• Maximum travel distance for a
sprinklered building is 250 ft.

• Office space on second and third
floors do not have compliant access
and egress.  These offices have been
closed and access to them is restricted.

North Half of Hangar:
• Closed to the public.
• Overall shortage of complying exits.
• Poor access to exits, especially from

office areas.
• Poor signage.
• No emergency lighting.

South Half of Hangar (Event Area):
• Five ground exits available.
• Emergency light in all exit corridors.
• Visibility of access to exits from within

event are is not optimal

Short-term:
• Modifications will involve primarily

the south half of hangar.
• Employ existing exiting system for

short-term events as approved by Fire
Marshall.

• No proposed upgrades in the short
term.

• New exit will be constructed on west
side of hangar, between column lines
11 and 12.

• The exit at the museum entrance will
be upgraded from 3 feet in width to 4
feet in width.

Long-term:
• Modifications will involve entire

hangar.
• The overall shortage of complying

exits with all proposed occupancies
will be addressed.

• Long-term upgrades based on reuse
recommendations.

• Sprinkle building.

Kaiser & Folsom:
Do not recommend increasing travel distance due to
the proposed new education, assembly and business
occupancies.

Each Occupancy type to have its own requirements
for number of exits and location of exits.

A detection, alarm and voice notification system shall
be required as per NFPA 101 Section 9-3.4.

Since Hangar 1 will be considered as an A-1
Occupancy, the hangar is required to have a main exit
capable of exiting a minimum of 50% of the total
occupant load.  It is suggested that the main exit be
located on the east side of the building that is typically
used as the main entrance.  It is also suggested that
the large overhead door that is directly south of the
entrance be reopened to provide this exit width.

• Short-term use:  continue to use the Hangar
Doors as emergency exit as required and
continue to use new code-complying exits.

• Work with NASA Bldg. enforcing agency to
formulate access and egress strategy to meet
intended life & safety standards.

• Use existing exits when possible to avoid
additional alterations to the building.

• Explore “co-equal” entrances in order to evenly
distribute the width of the total exit path around
the perimeter of the building.

• Short-term use:  continue to use the overhead
doors on the east side as the main entrance to
the hangar.

• Long-term use:  main entrances should be
designed keeping the site master plan design in
mind.

• Add new exits to serve areas of high occupancy
and upper floors as required.

• Design a very clear and efficient system of
egress to not only compensate for the size but
also bring the level of safety up to the
equivalency of a completely code conforming
building.

• Egress design to be enhanced via state of the art
signage, alarm system and annunciation systems.

• Location and design of new exits defer to the
building aesthetic.

• Place new exits where the metal framed
windows are located.  New penetrations should
be reviewed by building officials, using
guidelines set by the State Historic Building
Code and this report.  See “Common
Considerations”, Example 1.

• All new construction to meet code standards
for safe egress.

• Replace non-historic doors that are non-
complying with code-complying doors.

8-410.2 An automatic fire-extinguishing system
shall not be used to substitute for or act
as an alternative to the required number
of exits from any facility.

8-501.1 These regulations require enforcing
agencies to accept reasonably equivalent
alternatives to the means of egress
requirements in the regular code.

8-502.1 Exits shall conform or be made to
conform to the provisions of the regular
code.
Exceptions:

• New fire escapes and fire escape ladders
which comply with Section 8-502.2 shall
be acceptable as one of the required
means of egress.

• The enforcing agency shall grant
reasonable exceptions to specific
provisions covered under applicable
regulations where such exceptions will
not adversely affect the life safety
intended.

• In lieu of total conformance with
existing exiting requirements, the
enforcing agency may accept any other
condition which will allow or provide for
the ability to quickly and safely evacuate
any portion of a building without undue
exposure and which will meet the
intended exiting and life safety stipulated
by these regulations.

• Existing previously approved fire escapes
and fire escape ladders shall be
acceptable as one of the required means
of egress provided they extend to the
ground and are easily negotiated,
properly signed and in good working
order.

Maximum
Allowable Area

• Maximum allowable for Type V-N
“Hangar” is 5,100 S.F., 1994 UBC.

• For B occupancy, the maximum
allowable is 8,000 S.F., 1994 UBC

• With its current classification of B-2
and B-3, Hangar One exceeds all
maximum allowable area even with

Possible Occupancies:
A-1, A-2, A-2.1, A-3, & B-2, E-1 & E-2.
Building Officials are recommending A-1
because it is the most stringent.

For a type A-2.1 Occupancy:
• "A" occupancy not permitted for Type

Kaiser & Folsom:
Recommendation that the building not be allowed to
be used as A-2.1 (1994 UBC) or B-2 (1967 UBC)
Occupancy without major modifications.
These include:
• Remove wood frame structures from inside

hangar

Long-term:
• Sprinkler the building to eliminate allowable

area limitations.
• The Post WWII offices within the open area are

not historical and should be demolished.
• The sprinkler system planned for long-term use

is phased to take care of short-term needs and

8-302.2 The use or character of the occupancy of
a historical building may be changed
from its historic use or character
provided the building conforms to the
requirements applicable to the new use
or character of occupancy as set forth in
this code.  Such change in occupancy
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allowed increases. V, Non-rated construction.

• Construction type for "A" must be
Type 1 or Type 2 Fire Resistive.

• For unlimited area, hangar must be
Type 1 Fire Resistive construction.

For B Occupancy:
Maximum area limitation:  8,000 sq. ft.
Even with allowable increases (the total
allowable can be brought up to 64,000
S.F.), Hangar One is still not in
compliance.

For E-1 or E-2 Occupancy:
Table 5-B: Maximum Area of 9,100 S.F.
With allowable increases, the total for E
occupancy is 36,400 S.F.

Mixed Occupancies:
UBC Section 504.3
When a building houses more than one
occupancy, the area of the building shall be
such that the sum of the ratios of the actual
area for each separate occupancy divided
by the total allowable area for each separate
occupancy shall not exceed 1.

• Provide automatic sprinkler system throughout
the building.

• Apply fireproofing material to provide min. fire
ratings per table 6-A to an elevation of 25' above
the highest roof deck, and construct offices and
class rooms as per requirements for Type 1 fire
rated construction.  This will allow for unlimited
area in all of the proposed occupancies.

• Fire sprinkler installation would be expected
throughout the hangar, not just in the habitable
areas.  Consideration will need to be given to any
exhibits that may obstruct the flow pattern of the
sprinklers.

DMJM:
With the possible occupancies  of A-1, A-2, A-2.1, A-
3, & B-2, DMJM  gave Hangar One a Type I
designation since Type I has no maximum allowable
area.  With this designation, extensive fire-proofing
has to be done.  “Fireproofing may include spray-on
cementitious coatings, gypsum board or plaster
enclosure of the structural elements.”

CBC, Section  505.3
Allowable area of the hangar can be unlimited
provided an automatic sprinkler system is installed
throughout the building and the building is entirely
surrounded by yards adjoining public ways not less
than 60’ in width.  (Not all sides are surrounded by
yards 60’ in width.)

use. Sprinkler system located to protect the
habitable spaces (consult with Fire Protection
Specialist for design).

• Design the sprinkler system to integrate with
the aesthetics of the hangar.

• Need to identify alternative methods of
achieving code-compliance for fire-resistive
construction through substitution of traditional
fire-proofing with non-traditional coatings (e.g.
intumesscent coatings) or alternate
configurations of sprinkler systems ( e.g. deluge-
systems).

• The structure should not receive invasive
fireproofing since this would negatively impact
its historic value.

shall not mandate conformance with new
construction requirements as set forth in
prevailing regular code, provided the
new use or occupancy does not create a
fire hazard or other condition
detrimental to the safety or occupants or
of firefighting personnel.

8-302.4 Regardless of use, maximum floor area
for a one-story historical is 15,000 SF.
Increases according to prevailing code.
Exceptions:  Historic building provided with an
approved automatic sprinkler system may be
unlimited in floor area without fire-resistive area
separation walls.

8-409:  Fire Alarm System required.

Occupancy
Separation

Occupancies are "B" and "H5", with no
occupancy separation.

Separation Requirements Between
Occupancies:
• A-2 or A-2.1 and B Occupancies:

One-Hour Separation Required
• A-2.1 and E Occupancies:  No

Requirement for Occupancy
Separation.

• B and E Occupancies:  One-Hour
Separation Required

• A-1 and B:  Three-hour Separation

The existing structure does not have complying
occupancy separations for proposed occupancy uses.

• Sprinkler the building to reduce the required
occupancy separation.

Sec. 8-302.3:  Required occupancy separations of
more than one  hour may be reduced to one-hour
fire-resistive construction with all openings
protected by not less than ¾ hour fire resistive
assemblies of the self-closing or automatic closing
type when the building is provided with an
automatic sprinkler system throughout the entire
building.  Required occupancy separations of one
hour may be omitted when the building is
provided with an approved automatic sprinkler
system throughout.
8-402.2  Upgrading an existing qualified historic
building or property to one-hour fire-resistive
construction and one-hour fire resistive corridors
shall not be required regardless of construction or
occupancy when one of the following is provided:
1.  An automatic fire sprinkler system

throughout
2. An approved life-safety evaluation.
3. Other alternative measures are approved by

the enforcing agency.
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Issue Existing Conditions Proposed Modifications Previous Recommendations Page & Turnbull Response State Historic Building Code
Accessibility The building is not ADA Compliant:

• No accessible restrooms
• No accessible  phones
• No drinking fountains, accessible or

otherwise
• No accessible thermostats, light

switches
• The second floor offices are not

accessible.  These are currently closed
off to the public.

• Handrails, stairs and corridors are not
ADA compliant.

• Floor is not level.

Short-term:
• Non-accessible areas will remain

closed to the public.  (Use allowed in
areas where clean-up and abatement
has been performed.)

• Provide temporary, portable amenities
that are handicap accessible for short-
term events, as required.

• Level floor to eliminate tripping
hazards.

• Provide facilities to accommodate disabled
employees and visitors.

Long-term:
• Provide facilities to accommodate disabled

employees and visitors employing space
planning that is sensitive to historic plan of the
building.

• Cover floor-tripping hazards such as tracks and
tie-downs in a manner that reveals their
presence and is reversible.

• Provide elevator(s) as required to allow disabled
users to gain access to upper floor public areas.
(Additional work may be required to provide
accessible routes through these areas.)

8-602.1 The regular code for access for persons
with disabilities shall be applied to
qualified historical buildings or
properties unless strict compliance with
the regular code will threaten or destroy
the historical significance or character-
defining features of the building or
property.

8-602.2 Alternative provisions on a case by case
basis.  Requires documentation, reasons
why alternative provisions are provided.

8-603.2 Alternative Doors:
• 30” and 29 ½” single leaf doors accepted.
• Double doors, one leaf 29 ½” or power

assisted with both providing total of 29 ½”
opening.

• A power-assisted door or doors may be
considered an equivalent alternative to level
landings, strike side clearance and door-
opening forces required by regular code.

8-603.4 Toilet rooms:  Unisex facilities may be
designated.

8-603.5 Exterior and Interior Ramps:
• Ramp slopes no greater than 1:10, not to

exceed 12 feet.
• Ramps of 1:6 slope not to exceed 13 inches.

8-604 Equivalent Facilitation:  Alternatives on
case by case basis.  Alternatives will
provide substantially equivalent or greater
accessibility to, and usability of, the facility.

Energy 8-901 Historic buildings exempt from
compliance with energy conservation
standards.  New appliances/equipment
added should comply with regular code.

Hazardous
Materials

• VCT flooring in many areas,
assumed to contain asbestos.  Many
areas in building have loose and
damaged tiles that may require
abatement.

• Transite siding and pipe laggings are
friable in some locations.

• 1993 Buildings inside of hangar were
sampled and confirmed to contain
asbestos.

• Sheathing of Hangar One is coated
with a silver coating, which may
contain asbestos.

Short-term:
• Lead clean-up as funds are available.

Long-term:
• Anticipated removal of interior

asbestos containing materials when
hangar is converted to new use
through removal of buildings inside
hangar.

• Anticipated maintenance, not removal,
of lead-based paint to avoid problems
associated with deterioration, peeling
and cracking.

DMJM:
Short-term:  The only possible abatement action that
can be foreseen is removal, from ground level to
about 8 feet above ground, of the silver coating on
the outside of the hangar assumed to contain
asbestos.
Long-term:  If Hangar One is converted to public
use, an asbestos survey of the hangar should be
conducted after demolition of the existing in-hangar
buildings.

• Will need survey for PCB’S.
• Maintenance and replacement of damaged

exterior panels containing asbestos with
aesthetically similar panels compliant with
current standards.  Maintenance and
replacement decisions can be made with the
advice of a specialist in this area.
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Issue Existing Conditions Proposed Modifications Previous Recommendations Page & Turnbull Response State Historic Building Code
• Possible PCB (polychlorinated

biphenols) in the floor or soil
associated with the electric
transformers near the large motors
that operate the hangar doors.

• Lead found on floor.  South half of
the hangar has been cleaned.

• Peeling paint assumed to contain
lead, throughout.

• Fire Suppression system is CO2
system in certain areas of the Hangar.
Areas where this system exists, have
been closed off.

.

Light and
Ventilation

DMJM:
• Maintain existing light and ventilation.
• Supplement existing light and ventilation.

Additional electrical and mechanical to provide
required minimum level of light and air
circulation.

• Supplemental ventilation will defer to the
historic character of the building.

• Any new penetrations to the skin of the
building shall not be done without prior
consent of the building officials and SHPO.

• Supplemental lighting will integrate with the
industrial vocabulary of the building.

• New equipment appliances shall be vented
properly so as not to create fire hazards.

8-302 Existing provisions for light and ventilation
which do not, in the opinion of the
enforcing agency, constitute a safety hazard
may remain.

Weather
Protection

• Existing roof leaks.
• Possible black mold at leaks.
• East entrance:  Roll-up door

permanently held open via new
columns.

Short-Term:
Make necessary repairs as funds become
available.

Long-Term:
Repairs made as per DMJM’s
recommendation.

Kaiser & Folsom:
• Repair leaks.
• Abate areas containing black mold.

DMJM:
• Scope of work related will be met through

rehabilitation of the existing building skin and
window openings.

Short-Term:
• Repair leaks.
• Repair details approved by building officials and

SHPO.
Long-Term Use:
• Remove columns.  Restore entrance.

8-408 The original or historic roofing system
detailed/modified as necessary to provide
shelter to the building occupants and
exclude dampness, while preserving the
historic materials and appearance of the
roof.

Civil • No formal civil survey of the existing
conditions has been conducted.

• Existing storm drain may not have
adequate capacity for severe 25 year
storm.

Short-Term Use:
• May need to upgrade the storm drain,

based on a formal civil survey.

Long-Term Use:
• All proposed re-use conditions will

take place within Hangar.  Therefore,
the existing storm drain will not be
impacted.

• Additional sewer lines may be required
to meet re-use conditions.

• Water mains may need to increase in
size to support new occupancy.

• Clean and repair existing utilities.
Verify proper operations.

DMJM:
DMJM’s response was based on original design drawings.  No
formal survey was conducted to verify existing conditions.
• There does not appear to be any civil conditions

that would prevent the re-use of Hangar One as
a public building.

• Calculate occupancy and fixture units required.
Compare with capacity of existing sewer lines.

• Increase water main to meet new demand.

• Civil Survey to confirm existing conditions and
identify deficiencies.

• Civil upgrades to be approved by Building
Official and SHPO.

• Any new construction adjacent to the building
must be carefully reviewed by the Fire Marshall.

• Only construction that is deemed necessary and
for the purpose of serving the building should
be allowed.  Any new construction shall be
planned so as not to diminish any space
dedicated to fire truck use.

8-1001 Alternative regulations and criteria shall
apply to all sites, open space, access
ways, artifacts and landscape areas
associated with  qualified historical
buildings or historic districts.

8-1002 The relationship between a structure and
its site is important and of special
importance in historic districts.
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 Summary

A cross examination of Hangar One’s code deficiencies with possible allowances made

available to historic buildings by the State Historic  Building Code revealed three important

points:

1. The intention of the State Historic Building Code “to save California’s architectural

heritage by recognizing the unique construction problems inherent in historical

buildings and by providing a code to deal with these problems”.

2. An approved Automatic Sprinklering system installed throughout Hangar One

provides several allowances.

3. In evaluating the hangar for code compliance, the goal should be the achievement

of an equivalent level of safety rather than strict code compliance.

Certainly, the first step in the protecting the historic integrity of Hangar One is to recognize

the contributing elements.  These are described in detail in the Survey of Hangar One.

Among the most import of these are:  the exterior metal skin, the hangar doors, the arched

structure, the interior metal walls, the catwalks, and the elevators.  These make up the

framework around which one must work in order to adapt the hangar to a new use as well as

preserve its history.  Page & Turnbull recommends that these contributing architectural

elements be preserved as plans are made to rehabilitate Hangar One for a new use.  The

structural integrity of the arched framework should be reevaluated when the hangar adapted

to its new use.  Any structural upgrades that are made should be limited only to correct

unsafe conditions.

While it makes sense to remove the much altered office spaces within the metal walls, the

metal wall themselves should be preserved whenever possible.  The skin of the hangar as

well as the metal windows should be protected.  New penetrations to the hangar should be

planned with care in order to preserve these elements as well as the hangar’s aesthetic

character.  Any new additions and alterations will be required to adhere to the current code

regulations and should be reversible.

As stated in the second point, a sprinkler system for Hangar One will not only provide many

allowances, it will enable the hangar to retain those elements that contribute to its historic

character intact.  The design of a sprinkler system for Hangar One certainly raises many

questions that are beyond the scope of this report.  The proper implementation of such a

system is so critical that Page & Turnbull recommends that a fire consultant work closely

with the designer of the sprinkler system to ensure the efficacy of the system.

The addition of a sprinkler system throughout the hangar will not provide any code

allowance with regards to the required number of exits.  The design of the hangar, however,
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provides obvious locations for new exits.  These should be limited to the location of the

metal framed windows.  In addition, placement of main entrances for the permanent reuse

of the hangar should consider the master planning of the site as a whole.

To compensate for the immense size of the hangar, any reuse of the hangar should employ

an egress design that is efficient and clear to even the first time visitor.  The egress system

should be enhanced with state of the art signage, detection, alarm and annunciation (voice

notification) systems.  Special attention should be given to any exhibits that would obstruct

the flow pattern of the sprinklers.

The third point state emphasizes that the historic buildings need not adhere to code

requirements, but rather seek alternatives that bring the building to a level of equivalent

safety.  NASA building officials should work closely with a fire-protection consultant and

perhaps even a risk management consultant in order to determine what a level of safety

equivalence means for Hangar One.  Obviously, safety solutions that do not diminish the

historic character of the building should always be sought and considered.  An example of

this would be to determine an effective way to sprinkler the building instead of adding

fireproofing material that would hide significant elements of the building.  Another example

is to explore the possibility of employing co-equal entrances as an alternative to having a

main exit that handles 50% of the total occupant load.

The challenge of the adaptive reuse of Hangar One is a great, but commendable one.  The

rehabilitation of the hangar can be accomplished employing current code requirements in

combination with the State Historic Building Code and life-safety consultants.  In addition,

seeking the advice of the State Historic Preservation Office, will ultimately result in the

building’s preservation and assure future generations the benefit of its use.
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RE-USE GUIDELINES

Appropriate Uses

The purpose of these guidelines is to provide a descriptive and illustrative tool when

considering the adaptive re-use of Hangar One.  Program combinations that benefit from

the tremendous interior space, yet allow the hangar to be used without severe alteration to

the exterior skin and structural framework, are discussed.  With regard to land use, each

program scheme has potential environmental implications to both the site and the Moffett

Field district in addition to the hangar itself; however, these will not be evaluated in this

report.

The re-use of the hangar is critical to any effort to preserve and utilize the structure.  Recent

decades of moderate use and low maintenance have contributed to the development of

deterioration, leaks, rusting, and failing equipment.  Thorough investigation and

documentation of areas requiring repair as well as thoughtful planning and design will be

necessary to formulate a repair and maintenance plan for the building.  This planning will

need to happen concurrently with the development of new programmatic uses for the

building and other improvement programs set up for the hangar.

Appropriate uses are organized into Short, Intermediate, and Long Term Schemes.  These

combinations are diagrammatic in nature and are informed by information gathered from

NASA and DMJM regarding current one-time events, occupancies under consideration, and

desired occupancies for the long term.

All Short Term Scenarios have the following in common:

• Moffett Field Historical Society remains in Hangar One, in its present location.

• The northern half of Hangar One remains closed to the public due to

hazardous materials.

• No public access is provided to the mezzanine, second floor, third floor and

catwalks.

• Existing exits are utilized (including one to be built summer/fall of 2001).

• The first floor offices and workshops, south half of the hangar only, within the

metal walls are cleared and cleaned as necessary to allow their use as storage and

support.
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• Lit exit signs are placed at the entrance to the exit corridors.

• Improvements to the hangar are assumed to be minimal.

• The Support Category includes restrooms, telephones, drinking fountains, etc.

Short Term:  Scheme 1

This scheme depicts a dinner event with fewer than 2880 participants.  The main entrance to

the event is at the overhead doors, east side, between Column Lines 8 and 9.  This scheme

employs a careful seating arrangement designed to emphasize and clarify the location of the

exits.  The six exits on the east and west side of the hangar are used.  The south hangar

doors are not needed as part of the required exit width; but, could remain open during the

event.

The support category is shown at the perimeter of the seating, with care not to obstruct the

visibility of any of the required exits.  The storage category could be used by the event client

as well as the support staff in charge of Hangar One.  In this scenario, storage is placed at

the perimeter offices and workshops within the metal walls.

Short Term:  Scheme 2

This scheme is similar to the scheme above, except that the dinner event grows to over 2880

participants.  In this scenario, the south hangar doors remain open to allow their use as an

exit.  The same concept as Scheme 1 is used.

Short Term:  Scheme 3

This scheme represents a scenario in which the hangar is leased for a week for exhibition

and educational purposes.  It is assumed for this scheme that in addition to the large

exhibition spaces, large blocks of space would be allocated for formal talks and classes.

These areas are separated with buffers of exhibition and support blocks.  A break area is

provided for at the south hangar doors.  Since the hangar doors are kept in the open

position for this scheme, it is assumed that some of the break area would spill outside of the

hangar.  The support areas are kept mostly at the perimeter of the event.  Circulation is

designed to emphasize the location of the exits.

Intermediate Schemes

All Intermediate Schemes have the following in common:

• Moffett Field Historical Society remains in Hangar One, in its present location.
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• PWII Buildings within the high bay are removed.

• The northern half of Hangar One is cleaned and full access to the first floor,

high bay area, is allowed.

• No access to the mezzanine, second floor, third floor and catwalks is provided.

• Additional exits are added to bring the required exit width up to the code

requirement.  These exits are placed within the window bays.

• No new penetrations to the skin of the hangar.

• The first floor offices and workshops, both north and south, within the metal

walls are cleared and cleaned as necessary to allow their use as storage, support

and leaseable space.

• Installation of a sprinkler system to all areas leased on intermediate basis.

• Repair of the hangar is completed as required for occupancy.

Intermediate Term:  Scheme 1

The scheme depicted is one in which the part of the hangar is leased out to small businesses

for two to five years.  In this scenario, the businesses lease part of the old office and

workshop space contained within the metal walls.  Support for the businesses is adjacent to

them and the exits.  The exits would also serve as private entrances for the businesses leasing

the space.

The north half of the high bay is left open and available to be leased for short-term events.

In this scenario, a major conference/exposition, such as a computer and technology

exposition, is shown.  The program would include spaces for exhibition, conferences and

theater-style assembly.  The conference and assembly spaces would be buffered by

exhibition and support spaces.

The south half of the high bay is leased to a higher education entity, such as a community

college, for two to five years.  The scheme shows program spaces dedicated to classroom,

resource and library, administration, as well as storage and support.

Both the north and south hangar doors would be held in the open position during the

exposition event.  The south hangar door would be held in the open position depending on

the size of the education program.  The question of a possible wind tunnel effect resulting

from both hangar doors in the open position has been raised.  If a design scheme similar to
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this scheme is pursued, this issue would require further investigation and as well as

consulting with an expert in this field.

Intermediate Term:  Scheme 2

In this scheme, a temporary museum is shown.  The majority of the space within the high

bay is dedicated to exhibition space.  The scheme also provides for auditorium assembly

spaces as well spaces for education/classroom.

The primary entrance for the museum is at the south hangar doors.  Secondary entrances are

located mid-hangar on the east and west sides between column lines eight and nine.

The hangar doors at the south end and north end would remain in the open position during

museum hours.  The space at the north hangar doors provides the setting for a large

auditorium.  Lobby/circulation spaces are provided at the south hangar doors, at the center

of the hangar and in close proximity to the large auditorium space at the north of the

building.  All main circulation is designed to emphasize the exits.

The generous lobby at the south end is intended to provide tables for casual dining and

additional exhibition space.  Since the doors are held in the open position, both the tables

and the exhibition at this end of the hangar could spill outside of the hangar.

Offices and administration are placed throughout the hangar for control purposes.

Long Term Scheme

For this scheme, the hangar is fully rehabilitated and adapted to a museum, following the

guidelines set forth by the California Historic Building Code.  The south hangar doors are

treated as the primary entrance with possible secondary entrances mid-hangar, east and west

sides.  The greater part of the hangar is used for exhibition space, but a generous auditorium

is placed at the north end of the hangar.  Support spaces are evenly distributed and placed at

circulation arteries.

The scheme has three separate retail and restaurant spaces with casual seating in close

proximity.  As with the intermediate scenario, Scheme 2, the lobby at the south end is

intended to spill outside with additional outdoor seating and exhibition space.
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The design of the egress system is based on exits that are predictably spaced and clearly

visible to the user from within the high bay.

A new full height glazed wall is envisioned at the south end of the hangar that would serve as

the south exterior wall and the main entrance to the hangar.  The south hangar doors would

remain open permanently.  This wall would contain ample exiting and prevent the alteration

of the existing hangar doors for purposes of exiting.
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Common Considerations

Exterior Skin Penetrations and Exits

As the exterior “streamline” profile is one of the most significant features of Hangar One,

care should be taken when rehabilitating or altering the exterior skin.  As new doors,

windows, and other penetrations become necessary, they should be located within the glazed

strip window portion of the elevation rather than through the corrugated panels.  They

should be aesthetically consistent and sympathetic to the hangar.  Primary entrances and

exits should be spaced along the east and west elevation following a rhythm that is

methodical.  This will provide an easily understood circulation framework for the building

that is helpful to the first-time visitor as well as respond to the regular bay organization of

the building’s structure and aesthetic. Secondary entrances and exits should be provided at

existing openings.  Miscellaneous equipment penetrations should be consolidated to specific

areas, preferably at a window bay corner.

Currently there are many locations in the glazed strip window bays where solid glass has

been replaced with louvers.  The louvers, like other miscellaneous penetrations, occur

randomly along the elevation and contribute to a cluttered appearance.  When consulting

with heating, conditioning and ventilation designers an effort to combine these air intake

locations and minimize their impact on the elevation should be implemented to preserve the

clean lines of the building exterior.

Metal Wall Penetrations

The interior metal walls which originally housed shop and office area along the east and west

sides of the hangar create an interesting juxtaposition to the interior curvilinear space.  They

are set within the lower rectilinear portion of the 3-hinged arch below the spring point and

create a base for the arched profile.  The area behind the metal walls is a suitable location for

program area requiring enclosed spaces, enabling the center zone to be clear or available for

open seating, exhibit, or flexible use more appropriate to the voluminous space.

Openings through the metal walls should be deliberately placed and large in scale,

proportioned comparable to the original sliding doors that are still in place.  Smaller single

door penetrations should be avoided, except where structure and clearance do not permit

otherwise.
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Accessibility

The hangar must have access to and use by persons with disablilities.  Exits, doorways,

circulation pathways, public and private spaces, toilets and support facilities, parking and

exterior pathways are all required to comply with the California Building Code and Title 24

accessibility requirements.  The California Historical Building Code does provide alternatives

to the code when strict compliance will threaten or destroy the historical significance or

character-defining features of the building.  These alternatives are considered on a case-by-

case basis.  However, in general it should not be difficult to comply with the code given the

vast space available at the hangar.  Code complying stairways and elevators can be inserted

between the structural elements.  Circulation pathways and accessible toilets, telephones, and

support features can be designed into the reuse plans.

There are some examples that will require thoughtful design to ensure full accessibility while

maintaining historic fabric of the building.  Surviving tie-downs within the concrete floor

should to be preserved and perhaps encapsulated under a glazed or clear ceramic material to

allow a smooth walking surface and the continued appreciation of the building’s past

purpose.  Upper levels, mezzanines, and catwalks when open to the public will need to

incorporate smooth walking surfaces, guardrails, handrails, and adequate safety measures

while maintaining the open nature of the structure.

Signage

Clear identification for way finding throughout the building is essential for the occupation of

the hangar.  Exits and pathways must be identified with signage that is legible from a

distance and is lit with a battery or emergency back-up source of power.  Informational

signage will direct occupants to their destination and prevent confusion.   Maps of the

building and contrasting symbols identifying public services such as toilets and telephones

will communicate graphically to the user.  Audible communication is also important for high

density program areas.  This entire signage assembly should make use of color and design to

create a consistent theme to the signage, and assist in creating an identity for the hangar’s

new use.

Lighting

Daylighting as a primary means to light the main interior space during daylight hours should

be maintained.  Supplemental lighting of the interior, spot lighting, and accent lighting will

be important during daylight and evening hours.  At least two types of original lights exist at

the hangar and should be preserved: explosion proof fixtures at ground level and flood
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fixtures at the south end of the hangar (see survey photographs #54 and  #56).  New

fixtures that continue this lighting effect, as well as others that serve the programmatic use of

the building will need to be added in a complementary style.  Fixtures that mimic the existing

historic lights should be avoided.

Equipment and Services

Consideration should be made to locate mechanical, electrical, plumbing mains, and

miscellaneous building equipment lines where appropriate under the ground floor level.

One service tunnel exists housing old steam lines serving Hangar One and other nearby

buildings, but it is now apparently used only for drainage purposes.  There is ample

opportunity to place additional service tunnels under the hangar and locate necessary

building infrastructure remote from historic fabric and inconspicuously out of public view.

Underground tunnels would have the added benefit of providing service access to the open

interior area of the building.

Equipment, mechanical lines, and maintenance structures to the exterior of the building are

particularly important to locate away from public circulation and view, both for aesthetic and

safety reasons.  The perception of the hangar from the west is currently blocked with these

types of structures interrupting the smooth lines of the building’s curvilinear profile.  Clear

distance on all sides of the building should be preserved, consistent with the historical siting

of the hangar.



PA GE  & TURN B UL L EXAMPLE 1:  EXTERIOR WALL

Locate entry doors within window bay –
entrance proportion to align with window module

Provide awning for Signage clear from glass
weather protection

Lighting at awning Provide glazing and
and sides of entrances ventilation within door unit



PA GE  & TURN B UL L EXAMPLE 2:  INTERIOR METAL WALL

Historic metal shop walls Non-historic offices
with original Shop Sliding Door

Signage anchored to structure Doorways at scale
and clear from walls of sliding door



PA GE  & TURN B UL L EXAMPLE 3:  SIGNAGE AND CIRCULATION

Stairway not accessible

Accessible circulation Suspended signage
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Integration of New Architectural Form into Existing Fabric

New Construction

New construction must follow the guidelines outlined in the Secretary of Interior’s Standards

for Rehabilitation.  The new work shall be distinct from the historic fabric and be of a

compatible nature.  It should be done so as not to harm any existing historic fabric, and be

reversible, in order to allow for future removal without disruption to the historic property.

Considering the hangar’s primary historic fabric as the structure, skin, and resulting interior

open space of the building, the aim of any new construction should be to allow these

elements to be readable despite new additions to the space.

Construction of lightweight, flexible, and perhaps temporary assemblies within the former

shop/office areas and within in central bay area is a possible approach.  The hangar provides

primary weather protection for the interior.  New additions can be designed without

formidable walls and roofs and provide these features purely based on the need of the

program.  Aesthetic, environmental control and sound considerations will be more

important factors for selection and design.  This new construction should touch lightly upon

the historic structure and exterior walls.  It should be able to be removed without harm to

the historic fabric if required in the future.

Open plan configurations are ideal for the central bay area.   Minimizing new construction

volume will assist in preserving the clear high volume and views along the long axis of the

building.  Open plan arrangements will also enable cross circulation to occur more freely,

and is the plan concept appropriate to the new uses described for the hangar above.

The addition of new upper level walkways, mezzanine areas, or bridges should be designed

to appear distinct from the historic structure.  Careful consideration will be required where

these elements cross the central bay area.  Although a certain amount of cross circulation at

upper levels may be necessary to meet high occupancy demands for the space, the open clear

span of the building is the hangar’s most impressive feature.  Any compromise to this effect

will affect the historic character of the interior space.

Materials and Vocabulary

The functional nature of the aircraft hangar has dictated an engineering approach to the

materials and vocabulary of the building until the post WWII period.   The primary material

throughout the building is steel, used for the structural components, stairways, catwalks, and
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walls. Other construction materials found at the hangar include glass, corrugated galbestos

panels, steel and gypsum board composite panels, some wood framing (primarily at the

roof), hollow clay tile, and concrete (for foundations).  More recent infill buildings and

offices show little consideration in working with these or similar materials, and are poor

examples of appropriate construction.

Materials that are compatible with the industrial nature of the building, such as steel, metal,

glass, and composite panels, are examples that might be used in a suitable design.  The

functional aspect of the materials and their arrangement should be emphasized.

Continuing Improvement Programs

As part of a complete preservation effort for Hangar One, Page & Turnbull recommends

the following action plans be implemented:

• A repair and maintenance plan.

• Hazardous materials abatement/containment plan.

• Structural analysis (with an emphasis on the historic structure of the hangar).

• Fire suppression plan.

• Risk management plan.

Concluding Remarks

the interior space, its open flexible plan, natural daylighting, and its industrial character.  Its

most important and interesting feature, however, is its historic merit.  The building is

extremely significant as a contributing building to the Moffett Field Central Historic District

on the National Register of Historic Places, a Naval Historical Landmark, a California Historic

Civil Engineering Landmark, and as a building that is eligible for an individual listing on the

National Register.  It is a primary example of an arched type hangar, only one of two

constructed in the country to house the dirigible type aircraft.  It has been used for various

purposes by the Navy and NASA until recently, and remains in good condition.  Its history

of accommodating uses other than aviation, as well as its structural integrity, make Hangar

One an excellent candidate for reuse.  The continued use of the building will be crucial to its

preservation and continued appreciation.
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APPENDIX   A

ORIGINAL DOCUMENTS

Drawing 1:  Early Historic Site Plan,  No Date Available (Hangar One Area Missing)

Drawing 2:  Railroad Track Layout, 1931

Drawing 3:  Plumbing Plan, 1932

Drawing 4:  Hangar Foundations, 1931

Drawing 5:  Heating Plan, 1932

Drawing 6:  Gable Arch, 1931

Drawing 7:  Elevation of Arch Peak, 1943

Drawing 8:  Section of Stairs and Elevators, 1931

Drawing 9:  Grading, Foundation and Railroad, 1931

Drawing 10:  Details of Shop Lean To, 1943
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SURVEY PHOTOGRAPHS
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SURVEY  PHOTOGRAPHS

The following photographs were taken between April and June 2001.  These photographs are

intended as a supplement to the Survey with the purpose of documenting existing conditions.

1.  Hangar One

View from Moffett Field Entry.  Hangar One provides the terminus to the formal mall.

2.  Hangar One

View from the south side of the Hangar.  The rows of windows add interest to the skin of the
formidable hangar.
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3.  Exterior Skin

Close-up view of exterior skin.

4.  Structure

Interior view, South end, showing three-hinged arches and end hangar doors.
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5.  Structure

Structure at skin.

6.  Roof 

Underside of Roof and view of crane cabs.
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7. Windows

Typical bay of windows.  Note the random puncturing for ventilation purposes.

8. Windows

West elevation of Hangar One showing the rows of windows.
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9. Windows

East elevation of Hangar.  Windows on east and west side are symmetrical.

10. Hangar Door Stops

Southeast doorstop.  Photo also shows drainage grate and door tracks.
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11. Hangar Doors

Hangar doors are full height.   The rhythm of the windows carries through on the doors.

12. Hangar Doors

View of hangar doors, looking up.
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13. Hangar Doors

Hangar doors at seam.

14. Hangar Doors

Structure at hangar doors.
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15. Hangar Doors

Switch track at Hangar Doors.

16.  Overhead Doors

Opening placed within the rhythm of the windows, located on the east side of the hangar, between
Column Lines 8 and 9.  Doors work well with the aesthetic of the hangar, but the north door is
inoperable and requires replacement.  It is fixed in the open position.  The south door is also
inoperable but is in good structural condition and can be repaired.
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17.  Roll-Up Doors

Typical roll-up door.

18.  Doors

Example of a successful door.   Located between Column Lines 7 and 8.  The door works well with
the industrial vocabulary of the hangar.  It is within the window framework and has a canopy for
weather protection.
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19.  Doors:  Typical Pedestrian Door Examples

Several door types throughout.  There is a lack of consistency in design and code complying features.
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20.  Transformer Room Doors

Typical Transformer Room Door, with 6’-0” head height.

21.  New Exit Doors

New exit doors, located on the west side, between column lines 13 and 14.  The doors are located just
inside a roll-up door.  The roll-up door is locked open during events, allowing the new exit doors to
exit directly to the exterior.
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22.  New Exit Doors

New Exit Doors, located on the east side between column lines 11 and 12.  Note roll-up door at the
exterior skin.

23.  Floor

View of original portion of floor.  Note the tie-down used for the dirigible.
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24.  Floor

Tracks at west side of hangar interior.  These tracks were used to guide the dirigible inside the
hangar.  Note the tie-down at the center of the photograph.

25.  Floor

Steam tunnel grate at east end termination of tunnel.  The tunnel at this location is approximately
eight feet deep.
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26.  Floor

Floor pavement inside hangar above the tunnel.

27.  Sheet Steel Paneled Walls

Metal walls, east side.  Note the large sliding, metal door and stair stringer at the wall plane.
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28.  Sheet Steel Paneled Walls

Close-up view of typical metal wall.  Exterior view.  The metal wall is comprised of sandwich
assembly of steel plate and gypsum board.  The metal panels are interlocked and riveted to the steel
framework.

29.  Sheet Steel Paneled Walls

Interior close-up view of typical metal wall.
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30.  Catwalks

Typical catwalk.

31.  Catwalks

View of two levels of catwalks from the main floor.
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32.  Stairways

Typical stair, at west mezzanine level, leading to catwalks.  Note the gate closing access to the
catwalks.

33.  Elevator

Elevator cab, west side.
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34.  Elevator

Elevator track, view from main floor, typical both sides.

35.  Elevator

Elevator track, view from mezzanine level.  Typical both sides.
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36.  Post WWII Offices and Classrooms

Post WWII Offices, exterior view, looking south.

37.  Post WWII Offices and Classrooms

Post WWII Offices and end doors, looking north.
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38.  Post WWII Offices and Classrooms

Post WWII Offices, interior view.

39.  Cork Room

Cork Room entrance at third floor on the east side.
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40.  Cork Room

Photograph showing thickness of cork at door jamb.

41.  Cork Room Interior

Ceiling Track located at the center of the ceiling.  The dirigible balloons were hung on the hooks in
order to dry them.
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42.  Cork Room Interior

Ceiling Track.  The light fixture is original.

43.  Cork Room Interior

Wood doors at north end of Cork Room.  Floor is also wood.
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44.  Operations Office

Exterior of Operations Office.  Bay window is not original.

45.  Operations Office

Interior View of the Operations Office.  Note clay tile wall.
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46.  Operations Office

Interior of office showing bay window.

47.  Offices and Workshops

Exterior of typical original office space.  Perimeter walls are original at First and Second levels.  Third
floor offices are not original.  Interior is heavily altered.  Notice how the structure sets a boundary for
the perimeter wall.



R E - U S E  G U I D E L I N E S H A N G A R  O N E
M O F F E T T  F I E L D ,  C A L I F O R N I A

Appendix B/Pg. 25 P A G E  &  T U R N B U L L

48.  Offices and Workshops

Interior of office corridor, west side.  Note the concrete base at original machine shop wall location.

49.  Offices & Workshops

Southeast interior office space showing disrepair.
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50.  Offices and Workshops

Abandoned office, southwest side.  Note the missing ceiling tiles and furniture left behind.

51.  Offices and Workshops

Original tile floor in second floor office, southwest side.  Condition is poor.
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52.  Offices and Workshops

Exterior Wall of office, second floor east side.  Not part of original office space.

53.  Toilet Rooms

Toilet Room with circular handwashing fountain (probably not original).  Sink in background is
original, but the urinals are not.
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54.  Lighting

Original lights at truss (middle of photograph).  Lights of later period shown at top and bottom right
of photograph.

55.  Lighting
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Original light switches, operated original ceiling light fixtures.

56.  Lighting

Explosion-Proof Light, manufactured by Westinghouse, Style #1082.  Fitting is by Crouse-Hinds .

57.  Crane Cabs

Crane cabs as seen from the main floor.
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58.  Cantilevered Cradles

Cradles above third floor office space, as seen from the main floor.

59.  Plaques

California Historical Civil Engineering Landmark Plaque
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APPENDIX   C

CURRENT CONDITION - SURVEY OF IMPORTANT FEATURES
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 H A N G A R
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Overall Exterior Skin Galbestos siding with
metal core, silver paint
coating.  The galbestos
contains asbestos.

Fair Very Significant Skin has a rough texture as a result of
multiple coats of paint.  Patches of rust
throughout.  Most abuse at 6’ and below.
Not completely weather proof.

Overall Structure Three hinged steel
truss.   Steel cross
bracing, misc. framing
and decks.  Interior has
concrete base, first
floor.

Good Very Significant Seismic evaluation by Rutherford &
Chekene, December 1984, indicated that the
structure is in good condition.

Overall Roof Built-up with wood
decking.

Fair Significant Previous surveys indicate that roof has
serious leaks.  The only safe and permitted
access to the roof is through the access door
located on the east #8 catwalk between Bents
7 & 8.  Access is strictly limited.  Roof not
accessed for this survey.

Overall Windows &
Skylights

Metal and glass Fair - Poor Very Significant Four rows of metal windows within each bay,
set-up in a rhythmic vocabulary.  Rust
accumulation throughout.  Lower windows at
west elevation have been painted over.  Many
windows are broken.  From the exterior it
appears that windows have been randomly
punctured to introduce ventilation to the
interior.

Overall Hangar Door
Stops

Concrete &
miscellaneous material

Fair Very Significant One hangar door stop per door.

North Hangar Doors Steel framing,
corrugated galbestos
siding, and two rows of
windows.

Fair Very Significant Doors are operable, but not reliable.
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South Hangar Doors Steel framing,
corrugated galbestos
siding, and two rows of
windows.

Fair Very Significant Operable.  Doors open at 12 feet per minute.

East Side.
Between
Column Line
8 & 9

Overhead Doors Metal and glass Fair Contributing The window framework in this bay makes up
the pair of overhead doors. The aesthetic of
these doors work well within the context of
the hangar. North Door is permanently held
open with Columns.  A permanent metal
fence was installed at this opening for
security reasons.

Throughout  Roll-up Doors Metal Fair Contributing Within the framework of the lower set of
windows.   Three overhead doors on the east
side of the building and five overhead doors
on the west side.

Exterior,
Throughout

Doors Metal Fair Varies between contributing
and non-contributing.
Most doors are within original
concrete framework, which is
significant.  This concrete
framework is shown most
clearly in the top photograph,
Appendix B/p. 10.

Doors are industrial style, however, there are
several different styles.  Bay 7-8 East side
has an example of a successful door.  The
door is within the window framework as well
as within the original, typical concrete
framework designed for the doors.  This is
the only door that has a canopy for weather
protection.  The canopy is of the industrial
aesthetic and fits very well within the
structural framework.

Throughout Transformer
Room Doors

Metal Fair Significant Total of six doors.  Approx. 5’-6”. Louvered
at the lower half, three vision panels at the
top. These doors are original but do not have
the required height for an exit door.  These
doors provide single access to the
transformer rooms from the exterior only.
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South Half New Exit Doors Wood Good Not Contributing Placed in newly created 1-hr corridors.
Aligned with roll-up doors.  Not visible from
the exterior when the roll-up doors are
closed.

Overall Floor Concrete Fair Contributing Some of the original floor remains.
However, a significant portion of the floor
has been altered.  This is due to the addition
of offices space that has been built out in the
high bay area as well as repair work to make
the floor even.  The floor at the northern end
contains lead dust.  The rails, tie-downs for
the dirigible, and cross-over track make up
part of the floor of the hangar.  These are
significant.

Longitudinal
Midpoint of
Hangar

Tunnels
Utility Tunnel

Concrete Not known Contributing 5’-6” wide by 7’-2” high with 8” thick
concrete walls.  The tunnels were not
accessed for this survey.  The tunnels connect
the hangar to the boiler room, Bldg. Ten.

Overall Drainage
Grate

Metal Fair Contributing Interior condition not known.

Interior Sheet Steel
Paneled Walls

Sheet Steel & Gypsum
Board

Good Very Significant Metal walls are panels that are made up of a
composite: gypsum board sandwiched
between two metal panels.  The panels
interlock like a puzzle, hence allowing quick
assembly.  The pieces are bolted together.
There are several metal slider doors within
these metal walls.  The slider doors   are
significant.

Interior Catwalks Steel Good Very Significant Closed off from most public access due to
nonconformance to code.  There are 8
catwalks on the east side of the hangar and 8
catwalks on the west side of the hangar.  The
lowest catwalks on either side are suspended,
while the others are supported from
underneath.
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Interior Stairways Steel Good Significant, most locations There are 3 sets of access stairways to the
catwalks and the roof on each side of the
hangar.

West. Between
Column Lines
7 & 8

Elevator Metal Fair Very Significant Located at the longitudinal mid-point of the
structure.  Runs up along the arched
structure.

East, Between
Column Lines
7 & 8

Elevator Metal Missing Very Significant Only shaft and tracks remain. Tracks and
shaft similar to west side.

Below Roof
Deck

Break Room Significant/Contributing Possibly added after original construction.
The only safe and permitted access to the
roof is through the access door located on the
east #8 catwalk between Bents 7 & 8.  Access
is strictly limited.  Not accessed for this
survey.

High Bay,
Open area

Post WWII
Offices and
Classrooms

Misc. Type V building
materials, asbestos
containing materials

Fair Non-Contributing Added as classrooms and offices.  No
inherent historical value.

Third Floor,
East Side.
Between
Column Line
s1 & 3

Cork Room Walls have plaster
composition on the
exterior and cork on the
interior, Oak Floors

Fair Very Significant Used to cure the dirigible gas bags and cells.
Cork on wall is about 6” thick.

First &
Second Floor,
North-East
side, Between
Column Lines
5 & 7

Operations
Office

Perimeter wall is
hollow, clay tile and
sheet steel panels.
Interior walls are wood
& gypsum board.

Fair Significant/Contributing Perimeter Walls are original and significant.
Interior space altered.  Bay window added
after original construction.
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First &
Second Floor,
South-East
side, Between
Column Lines
12 & G

Office Space Perimeter wall is sheet
steel panels.  Interior
walls are wood &
gypsum board.

Poor Significant/non-contributing Perimeter walls are significant.  Interior
space is heavily altered space.

1st Floor,
Throughout

Work Shops Perimeter wall is sheet
steel panels.  Interior
walls are wood &
gypsum board

Fair Perimeter wall is significant.
Interior space is
noncontributing.

Interior space is heavily altered.

2nd Floor,
Throughout

Office Space Perimeter wall is sheet
steel panels.  Interior
walls are wood &
gypsum board

Fair Perimeter wall is significant.
Interior space is non-
contributing.

Interior space is heavily altered.

2nd Floor,
West, Between
Column Lines
13-14

Office Walls are wood &
gypsum board, tile
floor.

Poor Non-contributing Small, original office space.

Throughout Transformer
Rooms

Concrete Walls Unknown Significant Part of original structure.

West Side,
between
Column lines
1 & 3

Toilet Room
#1

Concrete Walls Fair - Poor Contributing Some original fixtures.

East Side,
between
Column lines
12 & 14

Toilet Room
#6

Concrete Walls Fair - Poor Contributing Some original fixtures.

Original @
ceiling

Lighting Metal fixture with glass
lens.

Fair Contributing The lights are not operable.  Light switches
associated with these lights are contributing
as well.
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South Bay PWWII
Lighting

Metal fixture with open
bulb.

Good Non-Contributing Added to the southern half of the hangar for
aircraft operations.

Throughout Explosion-
Proof Lights

Metal and Glass Good Very Significant Attached to the steel structure of the hangar.
Some are operable.

Throughout Crane Cabs Metal with wood seats. Unknown Very Significant

North End of
Hangar

Cantilevered
Cradles

Wood Fair Very Significant

East Exterior
of Hangar

Plaques Metal Good Non-Contributing California Historical Civil Engineering
Landmark Plaque & Memorial Plaque.
While these are not significant, they point to
the historical significance of the hangar.
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